Care Dependency Scale -psychometric testing of the Polish version
Introduction

Background
This study describes the first step to introduce an existing Dutch measurement instrument, the Care Dependency Scale (CDS), in Polish long-term care. Although there is no internationally accepted definition of long-term care, it usually means care for elderly (…) lasting or expected to last at least 6 months and requiring a high daily intensity (1) . As the number of older people rise in Europe, the important of long-term care can be expected to grow. For example, the increase in the aging population of 60+ grows in Poland from 16% in 1999 to 33% of the total population in 2050, and in the Netherlands, the same population grows from 18% in 1999 to 34% in 2050 (1) . In Poland, long-term care, including care services for elderly persons, is provided within health care system and social assistance scheme. The said kind of care is designed for bedridden and chronically ill persons, who do not manage to take care of themselves properly and who require round the clock, professional and intensive care and nursing, as well as further treatment (2) . In the Netherlands, people who are in need for long-term care are -because of the nature of their problems and disorders -often living in residential homes or nursing homes with 24-hour supervision and a protected living environment (3) . Based on need assessment, these care institutions provide elderly people nursing care, assistance with personal care activities and room and board. Concerning the quality of long-term care, there is still a lot of progress to be made in nursing performance, such as the application of standards and proven measurements instruments.
Care Dependency Scale
In 1997, an international group of nurse researchers created the European Research group in Elderly Care (EURECA). One of the research themes on which EURECA members have co-operated is the international development of the CDS. The CDS was originally developed in the Netherlands in 1994 as an instrument for care planning (4) . The CDS provides a framework for assessing the care dependency status of institutionalized patients. It measures 15 human needs: eating and drinking, continence, body posture, mobility, day/night pattern, getting dressed and undressed, body temperature, hygiene, avoidance of danger, communication, contact with others, sense of rules and values, daily activities, recreational activities and learning ability. The instrument consists of these 15 care dependency items, each one of which has an item description and five care dependency criteria. Nurses rate all items by selecting one criterion out of the five. Low scores on the items indicate that patients are completely dependent on care. On the other hand, high scores mean that patients are almost independent of care.
Development and psychometric testing of the Dutch CDS is described in several studies. In the first study, the concept of care dependency was operationalised (5), and 44 experts in a Delphi survey established content validity of the initial scale (6) . Reliability of the scale was determined as inter-rater reliability (IRR) (Kappa) 0.40-0.64, test-retest reliability (TRR) (Kappa) 0.55-0.80 and Cronbach's Alpha 0.97 (7) . Utility tests revealed that the CDS is easy to use and quick to complete, normally taking <5 minutes (7) . A factor analysis was carried out and resulted in a unifactorial solution (Eigenvalue 10.721). In addition, Mokken scale analysis for the whole scale demonstrated a high H-coefficient 0.75 (8, 9) . Indications for the criterion-related validity were found by comparing the CDS with three reasonably reliable and valid instruments (10) . Besides these studies, the international psychometric properties of the CDS were determined using data sets from Canada, Italy, Norway and The Netherlands (11), Finland, Spain and the United Kingdom (12) and Germany (13) .
Use in the caring process
The CDS is intended to be used in the first stage of the caring or nursing process as a needs assessment tool. The scale gives no direct answers, but indicates directions so that nurses and other health carers can focus on care needs amenable to nursing or caring diagnoses. The CDS is a scale derived from observed behavior, so the accuracy of the assessment depends on the degree to which the health carer is familiar with the daily functioning, care demands and needs of the patient. Therefore, practising nurses or health carers are in the best position to assess patients, especially in situations where the latter are unable to communicate or have limited communication capabilities.
Aim
The development of a measurement instrument takes a lot of time, material and human resources. Therefore, it is much easier to translate an already existing tool with proven psychometric properties. The aim of this study was to identify the psychometric properties of the Care Dependency Scale (CDS) by analyzing data gathered in Poland.
Method
Translation procedures
The translated text of the original Dutch CDS version into the Polish version was examined to see whether the text was understood and seen as valid by clinicians versed in the home language, and included items common across cultures (14) . The most common and highly recommended procedure for verifying the translation of an instrument is back translation (15) (16) (17) . The Language Centre of the University of Groningen performed the initial forward translation and backward translation for the English version, which has been used for translation the CDS in other than the Dutch language. This English version formed the basis for the translation of the CDS to Polish. Firstly, three independent translations have been performed by qualified Polish native translators and good in English. Translation of each item was discussed by three persons directly engaged in adaptive process. Then, the back translation was made by a native English translator good in Polish. The Polish version was also presented to a group of nurses in the Poland to assess clarity and understanding. Some item descriptions and criteria were subsequently modified to obtain a greater degree of clarity. The modification lies in adding detailed description in these places, where exact translation could wrong understand.
Participants and settings
CDS data were obtained from a convenience sample of 216 institutionalized older patients in Poland. The final sample consisted of 168 women and 48 men, hospitalized in the long-term care and residents of social welfare in the year 2008. The study involved patients aged 60 and over. The mean age was 80.8. The research included chronically ill patients (diabetics, rheumatic disease, dementia, chronic kidney disease or stroke victims and circulatory and skeletal system disease).
Procedure
Rating of the CDS status was performed by nurses most involved in the daily care of the patients. All raters (N = 15) were trained in using the CDS. The training consisted of information on the research procedure, the principles of assessment and instruction in the practical use of the CDS.
Reliability
According to Polit et al. (18) , reliability is the degree of consistency or dependability with which an instrument Ó 2010 The Authors. Journal compilation Ó 2010 Nordic College of Caring Science measures the attribute it is designed to measure. In this study, internal consistency of the CDS was assessed using item analysis (mean and standard deviation) and Cronbach's alpha (19, 20) . In addition, the absence of chance errors was investigated to determine the reliability of the instrument. In that sense, reliability is regarded as an aspect of validity. Repeated measurements involving the same raters and patients in identical circumstances were performed to determine the reliability of the measurement, i.e., the absence of systematic errors. The measurements were repeated in two different ways. First, IRR was determined. Two raters independently administered the CDS for the same patient and at the same time (T1). Second, the test-retest method was used. One of the raters completed the CDS for the same patient twice, with a 2-week time interval (T2). This method was based on two assumptions, namely that no learning effects had occurred in the observer and that the health of the patient had not changed dramatically in the period between first and second measurement (18). Cohen's Kappa was used to calculate IRR and TRR (21) . The verbal descriptions for different ranges of Kappa statistics, as described by Landis and Koch (22) 
Validity
The construct validity of the CDS was examined using factor analysis (principal component analysis). With regard to construct validity, the CDS was assessed to determine whether it actually measures care dependency and does not contain any systematic errors. Principal components analysis was used to examine underlying conceptual dimensions of the 15-item CDS. Principal components analysis presents values for factor loadings, Eigenvalues and percentages of variance. Factor loadings express the correlations between each of the CDS items and the identified underlying factor. In this study, factor loadings >0.40 considered being significant. Eigenvalues for a factor express the amount of variance in the CDS data explaining by that factor as an equivalent number of items.
All statistical analyses were performed with SPSS-11.0 for Windows (SPSS, Chicago, IL, USA).
Ethical considerations
The permission to do this research was given in 2008 by the Bio-Ethical Committee at the Nicolaus Copernicus University in Toruń and the Collegium Medicum in Bydgoszcz. Patients were verbally informed about the purpose of the study. They were told that participation was voluntary and that a questionnaire about there (in)dependency status should be completed by a nurse most involved in their daily care. Those who accepted to participate and returned the informed consent were included in the final sample.
Results
Sample characteristics
The mean age of the group (N = 216) whose data were used in this study was 80.8 (SD 8.7), and 77.8% were female. Table 1 shows the mean score and standard deviation for each of the 15 CDS items. Further, the CDS sumscore was calculated by adding the outcome on the 15 CDS item scores. The mean CDS sumscores were for males 50.5 (SD 22.4), females 48.8 (SD 21.2) and for the total sample 49.2 (SD 21.4).
Reliability
Reliability of the CDS was analyzed in terms of internal consistency using Cronbach's alpha, mean inter-item correlation, IRR and TRR. Cronbach's alpha, a widely used reliability index, was calculated at the scale level for the whole sample. The result 0.98 was in accordance with previously reported coefficients (11, 12) . The mean interitem correlation showed the value of 0.74.
The Polish data revealed IRR Kappas between 0.82 and 0.97 (see Table 2 ). Table 2 further demonstrates TRR Kappa statistics ranging from 0.64 and 0.86 over an interval of 2 weeks.
Construct validity
Factor analysis (principal component analysis) was carried out to find out the common dimensions in the 15 care dependency items. In Table 3 , unrotated principal component loadings of the scale items, Eigenvalues and percentages of explained variance are presented. For the Polish sample, the first factor had Eigenvalue of 11.4 and this factor explained 75.7% off the variance. Factor loadings ranged from 0.78 to 0.94. As none of the items had a factor loading lower than 0.40, no item reduction took place. Results of the second factor are also reported in Table 3 .
Discussion
The importance of this study lies in determining the psychometric properties of the Polish version of the CDS. After all, the availability of a psychometrically sound assessment instrument is of critical importance for the study of patient's care dependency and the provision of care to these patients. In relation to reliability of the CDS, the result demonstrated a high level of internal consistency. Cronbach's alpha obtained was 0.98, indicating an excellent level of reliability both for group and individual comparison. This result was in accordance with those previously reported (4, 11, 12) . According to Polit et al. (18) , it indicates that the reliability of the scale is good enough for assessment purposes, both at group and individual level. The mean high inter-item correlation possibly points to a homogeneous population.
Regarding the IRR Kappas, the outcomes show almost perfect Kappa values. In all probability, these high Kappas were affected because raters received training and had worked in the long-term care and social welfare for a long time and so knew the patients very well. Stability of scores was assessed, using a test-retest strategy. TRR Kappa statistics for scores across the 2-week interval revealed substantial to almost perfect Kappa values for the total sample. The Kappa values in this study were in accordance with previous Dutch results (4) .
Factor analysis procedure was used to identify the underlying concept of the CDS: care dependency. Factor analysis is essentially a method for identifying clusters of related variables (18) . In extracting factors, principal component analysis was used to identify the number of factors to which the 15 care dependency items can sensibly be reduced. Factor analysis resulted in a one-factor solution. The high factor loadings prove that all items were affected by the same underlying care dependency concept. It can be concluded that the psychometric properties regarding construct validity were acceptable and showed strong similarities with earlier study outcomes (11) (12) (13) .
The outcomes show that the Polish version of the CDS can be used as a reliable and valid aid to assess patient's needs and the degree of professional assistance required to meet these needs to develop a care plan. Further, repeated assessments with the CDS can provide Polish nurses data for monitoring change in patient status and, potentially, assessing the success of interventions in decreasing patient's dependency.
Furthermore, the CDS items have proven to be related to what Henderson (23) calls fundamental human needs that appear in every patient-nurse relationship, independent from cultural background.
Study results demonstrate that in research, the Polish version of the CDS can be used for international comparisons and can contribute to the development of international standards for need assessment of patients.
Conclusion
Taking the results together, the analyses in this study clearly demonstrate that factor analysis (principal compo- 
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